The yardstick of failure in the treatment of early syphilis is the incidence of continued sero-resistance, of clinical and serological relapse, or, very occasionally, of asymptomatic neurosyphilis demonstrated by changes in the cerebrospinal fluid. Experience has taught us that, with careful observation, the great majority of failures can be detected during the first two years. This is now the traditional minimum period of surveillance. The later manifestations, such as cardiovascular involvement, gummatous lesions, and neurosyphilis, take a good deal longer to appear, and any reports on the results ofpenicillin treatment must contain the reservation that these might possibly occur at a later date.
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Disappointing Results of Penicillin Treatment When the apparently phenomenal success of penicillin in the treatment of early syphilis was subjected to its first critical survey in the harsh-light of the accumulated American statistics, it became apparent that the results were not as promising as had been hoped. With total dosages of from 1-2 to 2-4 million units, results were much the same whether the injections were given at two-, four-, or sixhourly intervals or whether the duration of treatment varied between four and fifteen days. Consequently an improvement in these results was not to be expected by further increasing the total dosage over the same period. Indeed, in experimental rabbit syphilis, Eagle and his colleagues (1946 a) observed that to double the dose over double the time was likely to achieve better results than to double the dose over the same time. In man the cumulative early failure rate for primary and secondary syphilis treated with 2-4 million units of penicillin over seven and a half days proved to be 15 per cent. at eleven months (Moore, 1946) and, as.was to be expected, this figure was higher for the secondary and lower for the sero-negative primary cases. After eighteen to twenty-four months the failure rate rose to between 25 and 35 per cent. (Moore, 1948) It is significant that both reinfections and relapses seem to be far more common after modern intensive schemes of treatment, irrespective of whether these consist of arsenicals and bismuth or of penicillin, and that they were seldom seen in the days of prolonged treatment with the time-honoured drugs. After only 1 to 4 injections of arsphenamine the incidence of infectious relapse was said to be 65 per cent. This dropped to 12-5 per cent. after 5 to 9 injections, while after three full courses of ten injections of neoarsphenamine and bismuth it was as low as 1-2 per cent. (Moore, 1943) .
Though Eagle and his colleagues (Eagle, 1946 b) have shown that penicillin and arsphenoxide have a true synergist action in the treatment of animal syphilis and that bismuth has a further additive effect,-when comparable dosages of the three drugs were tried in the human disease the results were no better than after penicillin alone (Heller, 1947) . Such a method was tried in the British Army at home, 2-4 million units of penicillin over seven and a half days being combined with ten daily injections of 60 mg. of arsphenoxide. One of us (Willcox, 1947) The fact that commercial penicillin has been shown to contain undefined proportions of the comparatively inactive penicillin IV (K) has justified Harrison's decision of three years ago not to recommend its exclusive use. in the treatment of early syphilis, but to advise that one standard course of neoarsphenamine and bismuth be given in addition (Harrison, 1945 Neoarsphenamine.-Because of design, default, or the deterrent of toxic effects, the total dosage shows some variation, 23 cases being given none at all, 38 less than 2g., 38 from 2 to 4g., 158 from 4 to 6g., and 18 over 6g.
Bismuth.-Intramuscular injections of oxychloride of bismuth were given and, as with the ieoarsphenamine, the maximum of caution was exercised in the event of possible toxic effects, either drug being discontinued in the face of minimal signs of intolerance. Nineteen patients received less than 1 g. (equivalent bismuth metal), 78 had from 1 to 2 g., 134 from 2 to 3 g., and 44 more than 3 g.
Toxic Effects
Penicillin.-Local reactions were not always recorded but were not usually severe. Two of the male cases of dermatitis were severe, one remaining in hospital for three weeks and another.being treated as an out patient for over five months.
Three of the male patients with jaundice had to be kept in bed for over two weeks, a fourth defaulted deeply jaundiced after three weeks, and a fifth was treated as an out patient for six weeks. Other side effects in men were not severe.
Of the women, the sole patient with hepatitis, was in .hospital for fifty-one days; another patient developed generalized exfoliative dermatitis and was treated with BAL and kept in hospital for forty-four days. The remainder were not seriously ill.
Surveillance
After the completion of treatment patients were instructed to return for clinical and serological examination once a month for six months, then quarterly for a year and six-monthly for a further year. In the second year an examination of the cerebrospinal fluid was to be made. Up to the present, 17 men and 13 women have had this test, all with very satisfactory results. The very low incidence of fluid abnormalities (5 in 719 patients tested) in Stemnberg and Leifer's U.S. Army cases treated with penicillin alone suggests that asymptomatic neurosyphilis is a very unlikely eventuality (Stemnberg and Leifer, 1946) . Simultaneous Wassermann and Kahn tests were invariably made at every serological examination.
The success of the " follow-up " to date has been gratifying. Fifty-six men and women (20X7 per cent.) have been followed up for eighteen months or over, 102 (37-1 per cent.) for fifteen months or over, 150 (54 5 per cent.) for twelve months or over, 193 (70-2 per cent.) for nine months or over, 215 (78-1 per cent.) for six months or over, 240 (87*3 per cent.) for three months or over, and 35 patients (12-7 per cent.) for less than three months.
Successes and Failres to Date
Men.-Of the 92 sero-positive primary and secondary cases, 34 had become. negative by three months and 28 defaulted. Of the remaining 30, 15 were negative at four months and 9 more had defaulted: 3 became negative after six and 2 after nine months. One patient with a slowly declining titre still had a positive Kahn test but a negative Wassermann at the thirteenth month.
One patient whose blood became negative at six months had an apparent sero-relapse at nine months but defaulted before this could be confirmed (Case 1). A second sero-positive primary case developed dermatitis after four injections of arsenic and bismuth in addition to penicillin. He defaulted but returned one year later with an indurated scrotal sore in which T. pallidum was not found at one examination. His Wassermann and Kahn tests were strongly positive but he again defaulted immediately (Case 2).
Of the 58 sero-negative patients, one defaulted after treatment, returning a year later with strongly positive blood tests: he again ceased to attend before this could be confirmed (Case 3). Another defaulted after five months, to return in the seventh month with an indurated non-ulcerated plaque on the dorsum of the penis from which T. pallidum could not be recovered. Strongly positive Wassermann and Kahn reactions in the blood, and negative spinal fluid findings were obtained. Though clinically the lesion was more like that of relapse, there had been repeated risks with strangers during the preceding weeks (Case 4).
Thus four probable failures, two of clinical and two of sero-relapse are noted in the 150 male cases.
Women.-Of the 112 sero-positive primary and secondary cases, 52 were negative at three months and 8 had defaulted. A further 19 were negative at four months and 3 more h;d defaulted, while, of remaining 30 patients, 14 were negative at five months, 11 at six to eight months and 5 at nine to twelve months. Many of these may have become negative before the time stated, but did not attend at an earlier date.
Three patients showed what might be termed " serological rebound," in that, though their blood became negative at four, four, and eight months respectively, 2 of them showed weakly positive changes after seven and twelve months, becoming completely negative and remaining so after fifteen and sixteen months, though the third continued to show flickering weakly positive results still evident at twenty-one months, the cerebrospinal fluid being normal. Though this case must be classified as a failure, it should be added that there is some doubt about the stage the disease had reached when treatment was commenced. Though the initial blood tests were strongly positive, the signs of secondary syphilis were dubious and T. pallidum was not isolated (Case 5).
One patient with sero-positive primary syphilis had a definite serological relapse. The blood became negative at three months but repeated tests at eleven and twelve months gave strongly positive results (Case 6). Another with secondary syphilis was known to be sero-negative at twelve months, but when next seen at seventeen months showed mildly positive blood tests which were unable to be confirmed because of default (Case 7). Yet another with secondary syphilis defaulted before treatment was complete and, when seen eighteen months later, had a strongly positive serology and was re-treated (Case 8). A summary of the above cases is provided in Table i. .Summary and Conclusions Two hundred and seventy-five patients, 151 with primary and 124 with secondary syphilis, were treated with penicillin, neoarsphenamine, and bismuth for from six to ten weeks, the dosage of penicillin varying from 2-4 to 4 million units given over a period of seven and a half to twelve and a half days.
Two-thirds of the male patients and half the females were treated as out patients with daily injections of penicillin-oil-beeswax mixtures. The remainder were admitted to hospital and given aqueous penicillin in a dosage of 40,000 to 75,000 units every three to four hours, the great majority receiving -50,000 units four-hourly. A greater number of failures were noted in the smaller number of patients receiving aqueous penicillin.
Toxic effects following the arsenical-injections were not negligible and in ten patients they were severe.
Fifty-four per cent. of the patients were followed for twelve to eighteen months or over, 70-2 per cent. for nine months or over, and 78-1 per cent. for six months or over.
Ten failures were noted among the series. Four had recent genital lesions, and all had positive serum reactions. Critical examination might decrease rather than increase this number in the light of the possibility of reinfection in four cases. The failure rate is probably in the region of 4 to 7 per cent. at twelve months, which compares favourably with that of 15 per cent. at the same period for patients treated with penicillin alone.
It is believed that prolongation -of the total treatment time has lowered the incidence of infectious relapse and in some cases perhaps prevented further reinfection from regular consorts (so-called " ping-pong syphilis ").
We also feel that it is possible that the treatment time is of such a length as to impress the patient with the importance of an adequate follow-up, though not long enough to weary him into default.
It remains to be seen whether these good results can be achieved without resort to the toxic arsenical drugs and whether penicillin combined with bismuth, or even penicillin alone given over a longer period, will prove to be adequate treatment for early syphilis.
Our thanks are due to our colleagues Doctors A. W. Frankland, C. J. V. Helliwell, and Lucien Read, Assistant Medical Officers in the Department, and to Dr. R. H. Gorrell, our serologist, without whose help this study would not have been possible.
Addendum
Since going to press we have to report a further serological relapse in a male case of secondary syphilis. The patient received eight daily injections of penicillin in oil-beeswax, 500,000 units, in addition to a full course of neoarsphenamine, 5-4 g., and bismuth,, 2-2 g. The Wassermann and Kahn tests became negative one month after the end of treatment and relapsed to strongly positive eleven months later (confirnAed by repetition). There were no clinical signs of syphilis, and the cerebrospinal fluid was normal. The only admitted risk of infection occurred three weeks before the serological relapse, but it has not been possible to examine this contact.
